ABSTRACT
BACkGROunD
Guided tissue regeneration (GTR) is a widely accepted regenerative surgical technique in periodontology and many factors can contribute to the success of this kind of therapy, including barrier's occlusion and stability, peripheral sealing as well as adequate access to the bone forming cells. 1 The rigid fixation of membranes to the periodontal defects scheduled for treatment with GTR is essential for the predictability of new attachment achievement. [2] [3] [4] Although sutures are widely used to keep membranes in position, some authors have reported that this procedure is not only technically difficult, but also time consuming. 5 Some others have also attributed many of the failures faced by clinicians to the complexity of the method itself. 6 Considering that proper adaptation of membranes used in GTR must embrace the entire circumference of the involved tooth, the 4-methacryloxy ethyl trimellitate anhydride/methyl methacrylate-tri-n-butyl borane (4-META/MMA-TBB) resin has been successfully used as an alternative to sling sutures for fixation of resorbable and nonresorbable membranes in dehiscence defects in dogs. 7 This resin is commonly used in operative dentistry and has promoted membrane fixation to tooth with effectiveness in inhibiting epithelial migration and in encouraging formation of regenerated periodontal tissues case report
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around the root surfaces. However, after a period of 4 to 6 weeks, the resin has to be removed by surgical means to prevent the build-up of bacterial deposits. 7 Cyanoacrylates, on the other hand, have been used as adhesives in medicine and dentistry for decades. In 1960, these adhesives began to be used in nerve repair, 8 union of blood vessels 9 and years later, its use was extended to skin wounds, bone and cartilage grafts, corneal surgeries, occlusion of esophageal varices, leaks of cerebrospinal fluid and embolization of arteriovenous malformations. 10, 11 Cyanoacrylates have well known properties as biocompatibility, 12, 13 besides being bacteriostatic, 14 hemostatic, 15 and anti-inflammatory. 16 This adhesive presents fast polymerization even in wet environment with strong adhesion to a number of surfaces. 17 A recently published study 18 showed a novel method for immobilizing onlay bone grafts on calvaria of guinea pigs. The method consisted in covering the grafts with a resorbable membrane glued to the recipient bone bed with cyanoacrylate adhesive. The favorable histological findings presented by the authors encouraged the extension of this membrane fixation method to the clinical practice.
As far as we know, this is the first case report in the available literature relative to the cyanoacrylate adhesive as a clinical method for membrane fixation in GTR procedures.
CASe RePORT
A systemically healthy and nonsmoking 47-year-old Caucasian female was referred to the Periodontics clinic at Bauru School of Dentistry, University of São Paulo, Brazil, in 2010, presenting generalized chronic periodontitis. Initial examination revealed good oral hygiene status, but a deep periodontal pocket (6 mm) was detected at the palatal aspect of the left central incisor with mobility grade 2. The periapical radiograph suggested the presence of a semicircumferential bone defect. After basic periodontal procedures of scaling and elimination of local factors, including occlusal adjustment, a provisional splinting of maxillary anterior teeth was performed to provide a stable environment for regenerative surgical procedure. Particulate autogenous bone graft was the choice for bone regeneration. After a full thickness flap elevation at the palatal aspect of the left central incisor, the soft tissue was debrided and the defect was characterized as a vertical bone defect with three walls (Fig. 1A) . Care was taken to preserve the nasopalatine plexus. After scaling and root planning followed by root biomodification with citric acid (pH 1) for 90 seconds, particulate autogenous bone was harvested from the tuberosity of the maxilla on the right side and transplanted to the bone defect (Fig. 1B) . A resorbable membrane from bovine origin (GenDerm ® , Baumer, SP), was trimmed to adapt both to the tooth contour and the incisive nerve ( Fig. 2A) and, before being positioned, small drops of n-butyl-2 cyanoacrylate (Histoacryl ® Topical Skin Adhesive) were applied to the membrane's margins (Fig. 2B) . The membrane was then glued both to the host bone surrounding the graft and to the tooth surface ensuring complete sealing of the graft environment (Fig. 3A) . The flap was sutured covering the membrane ( of the therapy with significant reduction of the probing depth from 6 to 2 mm (Fig. 4F) , and radiographic filling of the defect (Figs 5A to C).
Histological Findings from Calvaria of Guinea Pigs
During an experiment carried out to study, the consolidation of autogenous onlay bone grafts, the grafts were immobilized to the bone bed by covering them with the same resorbable membrane used in the presented clinical case glued to the bone bed with cyanoacrylate adhesive (Loctite-Super Bonder Flex Gel, Henkel Ltda.). Biopsies were taken at 7, 30 and 90 days and were subjected to microscopic analysis. The tissue reaction to cyanoacrylate was similar in all periods and was characterized by discrete foreign body granulomas consisting mainly of macrophages and multinucleated giant cells, some of which had evidence of adhesive particles within the cytoplasm (Figs 6A to F). After 7 days the inflammatory reaction to the cyanoacrylate was characterized by discrete foreign body granulomas consisting mainly of macrophages and multinucleated giant cells (Fig. 6A) . At 30 days, the foreign body granulomas were, sometimes discrete, sometimes more exuberant (Fig. 6B) . At 90 days, particles of the cyanoacrylate could still be visualized within the cytoplasm in a few granulomatous cells (Fig. 6C ). There was no significant neutrophilic inflammatory reaction that could indicate an acute response to bacterial or chemical stimulus induced by the cyanoacrylate. These events show the feasibility of using the adhesive as proposed in this study.
DiSCuSSiOn
This clinical report has demonstrated the efficient use of the cyanoacrylate adhesive for membrane fixation in GTR procedure. The convenience of this method lies in the absence of some disadvantages commonly seen in conventional methods as sutures or metallic pins and screws. 5, 6 Membrane exposure, contamination, inflammatory reaction or tissue necrosis did not occur in any time of the follow-up period. The main role of the resorbable/nonresorbable barriers used in GTR therapy is to prevent epithelial cell migration on diseased roots surfaces during the healing period and this goal is strongly depending on the tight fixation of the membrane to the tooth surface. concept has led to innovator attempts to simplify the method of membrane fixation as the use of acrylic resins. However, the resin has to be surgically removed after 4 to 6 months while cyanoacrylate is a biodegradable material. 12, 18 Some authors have stated that the most common form of surgical wound healing involves the proliferation of junctional epithelium regardless of treatment. 20 In this aspect, a recent review referring to the rate of epithelial cells proliferation, pointed out that it would be inevitable that after just a few days a large proportion of the periodontal wound would be effectively blocked by epithelium unless clinical procedures and devices were envisioned to retard or block epithelial tissues from early access to the root surface. 21 Conversely, in this case report, the longterm follow-up took together with the favorable clinical and radiographic findings suggests that principles of the wound compartmentalization recommended for GTR 19 may have effectively allowed for cells from the periodontal ligament populate the root surface, since a shallow gingival sulcus was present 4 years after the regenerative procedure. Furthermore, it must be remembered that the wound stabilization is also an important characteristic of barrier membranes 22 that allows the adhesion of the fibrin clot to the root surface and prevents the formation of long junctional epithelium. 23 The complete covering of the membrane by the flap seems to be a necessary caution to avoid infection, but occlusive membranes challenge the flap nutritional supply, increasing the chances of wound dehiscence and failure of the procedure. 21 The membrane used in this clinical case, besides being a macroporous material, takes at least 90 days to be totally resorbed in guinea pigs as can be seen in Figure 6 . This is advantageous not only for the periodontal ligament cells migration in relation to other membranes with shorter periods of resorption, but also for enabling better nutritional support of the gingival flaps, which can diminish the frequently observed membrane exposure. One interesting proposal for further investigation would be a histological study of the eventual capacity of membranes glued with cyanoacrylate on the tooth surfaces in preventing the early migration of junctional epithelial cells.
COnCLuSiOn
It was concluded that the use of membranes glued to the host bone and tooth surfaces with cyanoacrylate in GTR procedures seems to be secure and effective in promoting periodontal regeneration, without harmful effects to the hard and soft tissues.
CLiniCAL SiGniFiCAnCe
The alternative method for membrane fixation shown in this case report can contribute to simplify the technique in GTR procedures.
